INTRODUCTION
A locality south of Ida Bay in southern Tasmania has yielded numerous specimens offossil plants (pI. I, fig. 1 ). This locality lies a few hundred metres to the east and west of the Lune River Road immediately north of its junction with the Leprena Track (text- fig. 1 ). The plant remains include two osmundaceous species, Osmundacaulis neTii Tidwell and 10nes (1987) and O. jonesii Tidwell (1987) , a fossil tree fern Cibotium tasmanense Gould (1972) , unidentified permineralized conifer wood and the fossilized leaf material of this report. The permineralized plant materials and the leaf impressions were collected together but were not in situ. The rock matrix having the leaf impressions also contains petrified fern petioles assignable to Cibotium tasmanense Gould and an , as yet, unnamed tree fern. This suggests that the fossil plants from this locality came from the same horizon. Gould (1972) considered the strata from whence these plant fossils were derived as possibly Tertiary.
Although the fossil leaves described in this report are preserved in three dimension, they lack cuticle. In some, however, the outline of the epidermal cells is impressed upon the specimens. These leaf specimens were collected by N eri Webster of Bicheno, Tasmania and Ross Jones of Blackmans Bay, Tasmania. The specimens are deposited in the Tasmanian Museum and Art Gallery.
SYSTEMATIC DESCRIPTION Filicales
Dicksoniaceae Genus Coniopteris Brongniart, 1849 Coniopteris websterii sp.nov. PI. II, figs 1,2; pI. III; text-figs 2B, 3C(i & ii)
Material
Holotype -Z2296, Paratype -Z229S.
Diagnosis
Leaves mostly fertile; main rachis, 1.5 mm thick bearing pinnae at 6 mm intervals; main rachis and pinna rachis rounded; pinnae, thick, leathery, about 15 mm long, arising alternately from main rachis; first pinnules of pinna arising opposite, later pinnules alternate on the two sides; pinnules of one pinna "commonly" overlapping those of the next and adjacent pinnules of the same pinna; first pinnule consists of short stalk, forking after approximately 0.2 mm into an upward pointing fertile branch and forward and outward pointing sterile branches forked into two to four, lobes projecting over main rachis; upper fertile appendages alternate, consist of long stalk, 1 mm long and terminal sorus; sorus and indusium circularcordate in lateral compression, about 2 mm wide by 1-1.6 externally by differential preservation; margins entire; sporangia numerous, not projecting beyond the edge of the indusium, rather small, about 200Mm wide, annulus oblique, nearly complete; no spores were observed.
Etymology
The specific epithet honours Neri Webster who collected the specimens of this fern and who has contributed so much to this study.
Remarks
The holotype is fragmental and consists of a single fertile pinna with seven fertile appendages. Sterile leaves are similar to the sterile branches of the first fertile pinnules.
Coniopteris websterU is similar to C. margaretae Harris (1961) and C. simplex(L. & H.) Harris (1961) . It is distinguished in having larger sori than C. simplex and having alternate rather than opposite pinnules. The upward pointing fertile branch of the first pinnules in C. websterU differs from the forward pointing fertile branch of these pinnules in C. margaretae. Coniopteris websterii is unlike other species of Coniopteris. It, however, resembles Gonatosorus sphenopteroides Brick (1937) and G. nathorsti Raciborski(l894) . Shorter sterile lobes and a much smaller sorus of G. sphenopteroides separates it from C. websterii and broader, undivided sterile lobes and a smaller sorus separates G. nathorsti from C. websterii. Halle (1913) described four species of Coniopteris from the Jurassic or Early Cretaceous (Stipanicic & Bonetti 1970) of Graham Land, and Douglas (1973) described fertile leaves or sterile parts of four species of this genus from the Early Cretaceous of Victoria, Australia, but none is similar to C. websterii. Based on sterile foliage, Coniopteris nanopinnata Douglas has been transferred to Gleichenites (Drinnan & Chambers 1986 
Diagnosis
Five sterile pinna fragments with rather stout pinna axis up to 1 mm wide; pinnules falcatedeltoid in shape, tapering strongly towards apex, typically 11 mm long by 5 mm wide at the base; apices obtusely or subacutely pointed; close, suboppositely or alternately attached by entire base at an angle of 50°; margins entire, slightly recurved; laminae contiguous near base; midrib is distinct, extending to tip; lateral veins katadromic, 8-9 pairs, forking once; basiscopic basal vein occasionally forked twice.
Comparisons
The leaves of only a few reported Cladophlebis species resemble Cladophlebis indica in having entire, falcate pinnules and singly-forked lateral veins (Retallack 1980) . Among these species similar to C. indica are C. nebbensis (Brgn.) Nathorst (1878), C. acuta Fontaine (1889), C. grahamii Frenguelli (1947) , and C. oblonga Halle (1913) . The latter two species were reported from Jurassic or Early Cretaceous strata of Graham Land. Cladophlebis nebbensis, although poorly preserved, has pinnules that appear less falcate, less tapered and more obtusely pointed, whereas, the pinnule apices in C. acuta are more acute than in C. indica. Cladophlebis grahamii differs from C. indica by the former species having its basal lateral vein occasionally forking twice and the basal acroscopic margins of its -Pinnules being subauriculate. Cladophlebis oblonga is closest to C. indica and is distinguished from this latter species by its lesstapering pinnule apices (Retallack 1980) . Based upon some fertile specimens, Bose & Sah (1967) transferred C. indica to Todites indicus. Retallack (1980) , however, considered them separate taxa and, noted that when fertile fronds of C. indica are collected, they will probably be osmundaceous.
The present pinna fragments are similar to those of Cladophlebis australis (Morris) Seward (1904) and C. bi/ormis Drinnan and Chambers. Cladophlebis australis is known extensively from Triassic strata in the Southern Hemisphere (see Herbst 1978 , Retallack 1980 , 1983 . In fact, the species name australis was given originally by Morris (1845) to Tasmanian Triassic leaves. Cladophlebis australis, in a strict sense, has relatively erect, falcate pinnules with entire or slightly undulating margins (Retallack \983) . Cladophlebis bi/ormis was reported from the Lower Cretaceous Koonwarra Fossil Bed on the South Gippsland Highway south of Leongatha, Victoria (Drinnan & Chambers 1986 ). In C. bi/ormis, the entire margined, falcate pinnules have acute apices and are distichously arranged. Both of these species have lateral doubly-forking veins throughout their pinnules which contrasts with the single-forking veins of C. indica. Cladophlebis australis, as loosely identified in the past, has been incorrectly regarded as the most widespread, long-ranging and common fern of the Gondwanan Mesozoic (Retallack 1983) . However, as pointed out by Retallack (1983) , if Morris' original illustrations are followed then C. australis would be restricted to Middle and Late Triassic rocks of eastern Australia and Argentina.
Cladophlebis indica is a long-ranging taxon that has been found in both New Zealand and India (Retallack \980) .
Some species of Cladophlebis have been regarded as members of the Osmundaceae (Townrow 1963 , Harris 1961 , Andrews 1970 . Cladophlebis indica may also belong to this family. Petrified fern stems assignable to Osmundacaulis fossilized with this foliage (Tidwell 1987 , Tidwell & Jones 1987 , suggest such assignment may be correct (MedwellI954, Douglas 1969 fig. 4 ; text-figs 2C(i-v) Material Z2299, Z2300, Z2301.
Diagnosis
Leaf at least bipinnate with a rather thick rachis, I mm wide with a median groove, ultimate pinnae arise alternately at an angle of about 50°; pinnae elongate-oblong in outline, 15 mm long and up to 8 mm wide, 5-8 pairs of pinnules arising katadromically together with a terminal one. Pinnules generally short-oblanceolate or ovate in outline; apices obtusely pointed or blunt, pinnules attached to pinna axis at a narrow angle, decurrent, forming a narrow web, 0.5 mm wide along both sides of pinna axis; typically 5 mm long and up to 105 mm wide; veins Sphenopteris-type; three pairs of simple or once forked lateral veins arise from midrib; basal pinnules give rise to a pair of deeply dissected lobes; these pinnules attached at a wide angle or perpendicular; veins invisible; a single shallow lobe present only on the acroscopic side in some pinnules (text- fig. 2C (ii»; no pinnule at very base of pinna or on rachis between adjacent pinnae; cuticle not preserved.
Remarks
Specimens consist of five fragments of isolated leaves. Although detailed cuticular features of these leaves are unknown, they appear to be similar to the seed fern Pachypteris. Epidermal cells of the upper epidermis were observed in the pinnule impressions of these specimens (text- fig.3B ). These cells appear to have had straight walls and are almost isodiometric in shape. However, they are slightly elongated over the veins. No stomata were observed. Because of their incompleteness, it is difficult to make a definite identification to species of these leaves. However, they are sufficiently similar to Pachypteris indica to tentatively assign them as Pachypteris sp. cf. indica. Pachypteris indica has been reported from the Middle to Upper Jurassic Kachchh localities (Bose & Banerji 1984) and the Lower Cretaceous JabaJpur Series (Bose & Roy 196') of India.
Comparisons
Pachypteris specifica Feistmantel known from the Lower Cretaceous of India (Bose & Banerji 1984) ana P. lanceolata Brongniart reported from the Middle Juras~ic of Yorkshire (Harris 1964 ) are similar to the Tasmanian Pachypteris specimens. However, they are distinguished from each other by their size, the presence of pinnules on the main rachis and their respective venation.
Pachypteris sp. cf. indica is also similar to P. crassa Townrow, and P. austropapillosa Douglas. Hamilton, Tasmania (Townrow 1965) . Pachypteris crassa differs from Pachypteris sp. cf. indica by being larger, having slightly contracted pinnule bases and having pinnules that are joined together by a wing of tissue along the pinna rachis. This wing gives a bilateral symmetry to the rachis of P. crassa that does not appear in P. sp. cf. indica.
Pachypteris austropapillosa, described from the Lower Cretaceous of Victoria (Douglas 1969) , differs from P. sp. cf. indica by being larger, having undulate pinnule margins, rounded apices and more perpendicular aspects in its pinnule attachment.
Sterile and fertile pinnules in Coniopteris frutiformis Douglas (1973) are attached to each other. The sterile pinnules of this species are similar to P. sp. cf. indica and its fertile pinnules are like C. websterii. However, the sterile pinnules of C. frutiformis lack a midrib which is present in P. sp. cf. indica and the sterile pinnules of C. websterii are dissected, unlike those of C.frutiformis. The fertile pinnules of C. websterii are continuous to the apex of the pinna (pI. IlI) whereas upper portions of the fertile pinna of C. frutiformis are sterile.
Bennettitales Genus Otozamites Braun, 1842
Otozamites sp.
PI. II, figs 2, 3; text-figs 2D(i-iv), 3A(i-ii)
Material Z2302 Diagnosis Leaves nearly parallel-sided for the most part, elongated, up to 15 mm wide; apex and base unknown; pinnae falcate-deltoid with rather expanded acroscopic basal angle; acroscopic margin concave, basiscopic margin mostly convex, contracted and slightly decurrent near base; typically 7.5 mm long, 2.5 mm wide at middle; pinna apex obtusely or subacutely pointed; pinnae close, overlapping, sub oppositely attached to upper edge of slender, round rachis (up to 2.5 mm wide) by lower portion of inner edge of pinna base at a right angle; upper half of base free; expanded acroscopic basal angle often overlapping succeeding basiscopic pinna base; veins originated from the attachment of pinna, five in number at base, upper three fork twice and radiate to the acroscopic angle and margin; lower two fork twice, each ending at the distal basiscopic margin; cuticle not preserved.
Remarks
This specimen of Otozamites sp. is characterized by its small size and elongated leaf composed offalcate-deltoid pinnae with strongly marked and free acroscopic angle.
The fossil is preserved in an unusual manner. It is intermediate between a cast and a petrification. The specimen has the external impressions of the Otozamites leaves, but the bulk of the foliage is still embedded in is matrix which was sectioned.
In cross-section, Otozamites sp. consists of round rachides with attached "gull-wing" shaped pinnae (text- fig. 3A (i». Although poorly preserved, various components of the rachides can be observed. The epidermal and hypodermal tissues of the rachides cannot be separated and the ground tissue inside these structures appears to be parenchymatous. However, the outline of these cells is not often seen and most of it is disorganized into a brown humus-like substance. Complete layers of thick-walled mechanical tissue similar to sclerenchyma surround the vascular bundles. Up to forty vascular bundles occur in two rather vague circular bands. The inner circle is situated within an outer circle which is near the epidermal-hypodermal region. The other bundles are randomly distributed. No resin cavities appear in the rachides or in the mesophyll of the pinna.
Bundle configuration is not known in other species of Otozamites, but it is known in some species of the Bennettitales such as Ptilophyllum amarjolense Bose, P. sahnii Gupta and Sharma and Dictyozamites sp. (Bose & Kazat 1970a , 1970b . In these, the bundles are arranged in double U's which are unlike the more or less scattered bundle configuration in the rachides of Otozamites sp.
Vascular bundles can be observed in the lamina as black dots but their anatomy is difficult to determine. The upper and lower cuticles appear to be thin and about the same thickness. It is difficult to distinguish the cuticle from the epidermis. No attached trichomes were noted. Stomata were not recognized on the upper surface of the lamina, which seems to be covered by an unbroken epidermis. In some areas, stomata can be seen in the lower epidermis, lying in the lamina between bundles. Although not perfectly preserved, the guard cells seem to be at an oblique angle usual in gymnosperms (Stopes 1910) . Surfaces of the guard cells are thinly cutinized. The apertures do not appear to be arched. No hypodermal layer was detected.
The mesophyll, although not well preserved, appears to have been well developed and consisted of one, possibly two, layers of closely packed cylindrical cells 12/-1m wide and 50/-lm long. Their walls appear thin. Throughout the remainder ofthe leaf, the mesophylJ cells are round to irregularly shaped.
Outlines of polygonal epidermal cells are preserved in impressions of the leaves (text- fig.  3A (ii». The cells over the rachis are rectangular to occasionally rectangular spindle-shaped (30-40}1m long by 15}1m wide) and round hair bases appear to be present. Stomates were not observed.
Impression of the upper epidermis shows the epidermal cells between the veins are rectangular to polygonal and are parallel to subparallel to the veins (pI. I, fig. 6 ). The cells over the veins are elongated in longitudinal rows and are of a more uniform rectangular shape. Cell walls are moderately marked, rather broad and straight. No evidence oftrichome bases is present. Lower epidermis was not observed.
Comparisons
Specimens from the Boola Boola forest (Lower Cretaceous) that were first described as Otozamites by Douglas (1962 Douglas ( , 1963 and later transferred to Ptilophyllum (Douglas 1969) , resemble this Tasmanian specimen in pinna size, but they are distinguished from each other by the strongly developed acroscopic angle of the pinna in the Otozamites specimen from Tasmania.
This Tasmanian Otozamites species resembles most closely in leaf form and size the species O. bengalensis (Oldham & Morris 1863) Seward (1917) which is, according to Bose & Kasat (l970a) , synonymous with Ptilophyllum cutchense Morris. Otozamites sp. can be distinguished from the above mentioned Indian species by its very different pinna form and by having venation which radiates from the base of the pinnae rather than more or less parallel veins arising from the entire pinna base as in Ptilophyllum.
The small leaves of Ptilophyllum bengalense (Oldham) Schimper from the Liassic plant-bed of North Iran (Kilpper 1968) and Otozamites walkamotaensis Bose & Zeba-Bano (1978) from Kachchh, India resemble in pinna form those of Otozamites sp. Ptilophyllum bengalense and O. walkamotaensis are distinguished from O. sp. by their pinnae not being distinctly auriculated, by the venation in P. bengalense being coarser, simple or once forked and the higher number of veins (8-14) m O. walkamotaensis which fork one to three times.
Ptilophyllum spinosum described by Douglas (1969) from the Lower Cretaceous of Victoria, Australia is similar in leaf form, size and pinna form to Otozamites sp., but is distinguished from this latter taxon by its densely crowded veins (ten in number at the base) that fork only once. The Tasmanian leaves were placed in Otozamites instead of Ptilophyllum because of the presence of strongly marked and free acroscopic basal angle in the pinna of the Tasmanian specimens. Based upon this feature, it is likely that Ptilophyllum spinosum Douglas is closer to the genus Otozamites than to Ptilophyllum. It is difficult to distinguish Otozamites from Ptilophyllum by their cuticular characters alone.
There is also a possibility that these Tasmanian leaves might belong to Ctenozamites, but the slight radial divergence of the leaves of O. sp. makes it unlikely that they belong to the former genus.
Genus Pterophyllum Brongniart, 1828
Pterophyllum? sp. The only specimen in this flora that can be assigned to this genus is a single pinna fragment that unfortunately is only represented by its basal part. The pinna is 9 mm wide at its base and is attached to the side of a slender tachis. It is slightly expanded at its base. The parallel veins arise from the rachis at an angle and are simple and nine in number. The basiscopic veins are bent slightly downwards at their point of origin. Cuticle was not preserved. Because of its incompleteness, this fragment is only provisionally assigned to Pterophyllum.
Gymnosperm -~ Incertae Sedis
Genus Conites Sternberg, 1823
Conites sp. PI. I, fig. 2 Remarks Very small cone scales resembling Conites occur in the matrix of the specimen containing Otozamites sp. (Z2302). None of these scales are attached to a cone axis. Based upon size and shape, they most closely approximate the scales of Conites sp. B from India (Bose & Banerji 1984) .
DISCUSSION
The leaf specimens constituting this report, various osmundaceous species and two genera of tree ferns were collected on the slope and flat areas (PI. I, fig. 1 ) east and west of the Lune River Road, north of the junction with the Leprena Track. A basalt, containing siliceous amygdules and xenoliths of silicified sediment, crops out on the ridge above and west of the locality and extends southwards. Gould (1972) thought the fossil material may have been derived from weathering of the pale, leached sediments interbedded with or just beneath the basalt, or from the xenoliths in the basalt itself. However, the thick vegetational cover obscures the actual original site(s) of the fossil plant remains. As pointed out by Gould (1972) , there is not any direct evidence for the age of these sediments. However, based upon a suggested Tertiary age for the basalt, he thought them to be Tertiary. Upper Triassic coal measures containing silicified wood occur north of this fossil locality. Gould (1972) considered the preservation of this Triassic wood to be different from that of the petrified fern he described from the Lune River Road-Leprena Track site ( fig. I ). The fossils from this latter locality appear to be too young to be Triassic and are certainly older than Tertiary.
Based upon the occurrence of the pteridosperm Pachypteris and bennettitalean Otozamites, there is little doubt that the geological age of the collecting site for Cibotium tasmanense Gould, Osmundacaulis nerii, O. jonesii and the fossil leaf materials comprising this report is Mesozoic. It is difficult to make a precise age determination of the plant bed within the Mesozoic because of the insufficiency of the fossil material.
In comparing this Tasmanian flora with the flora from the Middle Jurassic Walloon Coal Measures of Queensland, none of the fossil plant species reported by Gould (1974 Gould ( , 1981 from this strata are the same as those from the Tasmanian locality. Anatomically, Osmundacaulis hoskingii Gould (1973) , is the closest, but it differs in various ways from the Tasmanian species (Tidwell 1987 , Tidwell & Jones 1987 . The other species of petrified osmundaceous stems from the Walloon Coal Measures are also different from the Tasmanian axes. These latter species have been transferred to Millerocaulis (Tidwell 1986) .
It is most likely that the strata of this Tasmanian plant bed is Late J urassic-Early Cretaceous in age. As presently known, Pachypteris species or pteridospermous plants with small pinnae and pinnules as in the Tasmanian specimens are predominant in the Upper Jurassic and Lower Cretaceous plant beds in India (Bose & Banerji 1984) , Argentina (Archangelsky 1963a (Archangelsky , 1963b (Archangelsky , 1964 and South Africa (Anderson & Anderson 1985 ; their gen. A. sp. A and gen. B. sp. A), and smaller Otozamites (or Ptilophyllum) species such as these from Tasmania are predominant in the Lower Cretaceous plant beds in Australia (Douglas 1969) . Because Cladophlebis indica has been recorded from the Upper Triassic to Lower Cretaceous plant beds (Retallack 1980) , the sterile fern leaves of this species are useless for precise age determination.
The Osmundacaulis species (0. nerii and O. jonesii) from this locality are like O. hoskingii, but are most similar to O. natalensis (Schelpe 1955) Miller and O. atherstonei (ScheJpe 1956) Miller from the Lower Cretaceous of South Africa. Erasmus (1978) identified two new species of Osmundacaulis from the Lower Cretaceous of South Africa. The anatomy of these two species is exceptionally close to O. nerii, O.jonesii and other, as yet undescribed, osmundaceous species from this Tasmanian locality. The inner and outer sclerotic rings which are found surrounding thepetiolar vascular strands in O. nerii also occur in one of Erasmus' species. These two species, as well as another Osmundacaulis species (0. lemonii Tidwell) .from the Late Jurassic of Utah, are the only taxa with these unique tissues.
Based upon the fossil evidence, this flora appears to be either Late Jurassic or Early Cretaceous and, most likely, Early Cretaceous in age. Because of the lack of angiospermous fossils, this flora is probably from older Lower Cretaceous strata.
